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CAREER�HIGHLIGHTS�

o Established�the�Motorola�Labs�antenna�R&D�program�in�2000,�which�was�later�awarded�US�government�
research�grants�exceeding�$2M�on�multi-band,�tunable�integral�antennas�for�the�Software�Defined�Radio.�

o Co-invented�state-of-the-art�integrated�antenna�technology�for�multi-band�cellphones�[Folded�Inverted�
Conformal�Antenna�(US�Patent�6,762,723)�and�derivatives�(US�Patents�6,867,736/7,423,598/7,642,964)].�

o Led�the�Motorola�Labs�antenna�R&D�team�in�developing�&�implementing�innovative�cutting-edge�solutions:�
 A835�(quad-band�GSM/UMTS),�industry-first�3G�handset�with�internal�antenna�(also�sold�by�Siemens)�
 V80�(tri-band�GSM),�industry-first�swivel-handset�with�an�internal�antenna�
 A1000/M1000�(quad-band�GSM/UMTS),�first�Motorola�3G�phone�with�touch-screen�&�internal�antenna�
 MOTOROKR�E1�(tri-band�GSM),�the�first�ROKR,�best�Motorola�phone�RF-wise�(AT&T,�2007)�
 XTS4000�(VHF),�industry-first�high-tier�VHF�professional�radio�in�a�clam-shell�form�factor�
 MOTOFONE,�the�first�ultra-low-cost�phone�for�emerging�markets�by�Motorola�
 KRZR�K3�(quad-band�GSM/UMTS),�the�first�3G�KRZR-style�phone�
 Q9h�(quad-band�GSM/UMTS),�the�chinless�Q-phone,�best�in�class�RF-wise�(AT&T,�2009)�
 Motorola�Sidekick�(quad-band�GSM),�the�first�Sidekick�multi-modality�handset�marketed�by�Motorola�
 MOTORIZR�Z9�(quad-band�GSM/UMTS),�the�first�metal-frame�slider-phone�by�Motorola�
 APX7000�(tri-band�VHF/7-800MHz/GPS),�the�first�multi-band�professional�radio�by�Motorola�
 CLIQ�(penta-band�GSM/UMTS),�the�first�Motorola�Android�phone�with�MotoBlur�
 Droid�Milestone�(penta-band�GSM/UMTS),�the�first�Droid�phone�for�GSM/UMTS�markets�

o Chair�of�the�Motorola�Antenna�Steering�Committee�(2004-2010).�

o Co-chair�of�the�Motorola�Antenna�Technology�Patent�Committee�(2007-2010).�

o Co-editor�of�the�IEEE�Std�1528,�the�first-ever�SAR�compliance�measurement�standard�for�mobile�phones.�

o Developed�in-vivo�exposure�system�(Ferris�Wheel)�for�large�scale�animal�bioassays�used�in�a�fundamental�
study�on�mouse�lymphoma�and�later�adopted�by�researchers�worldwide.�

o Developed�theoretical�framework�and�analytical�formulae�yielding�accurate,�cost-effective�RF�exposure�
compliance�assessments�near�radio�base�station�antennas.�Implemented�corresponding�compliance�process.�

o Established�a�methodology�accepted�by�the�FCC�to�qualify�the�EME�compliance�of�Motorola�vehicle-mounted�
mobile�radio�antennas�using�FDTD-based�SAR�computations.�Motorola�earned�a�FCC�waiver�to�use�it.�

o Motorola�and�ANSI/US�Technical�Advisory�Group�representative�in�the�IEC�Project�Team�62232,�developing�
standardized�guidelines�for�RF�exposure�assessment�near�radio�base�stations,�WiFi�access�points,�etc.�

o Elected�Convener�of�the�IEC�Technical�Committee�106�(Methods�for�the�assessment�of�electric,�magnetic�and�
electromagnetic�fields�associated�with�human�exposure),�Working�Group�4,�in�2007.�

o Convener�of�IEC�TC�106�Project�Team�62209�(Human�Exposure�to�Radio�Frequency�Fields�from�Handheld�and�Body-
Mounted�Wireless�Communication�Devices�- Human�models,�Instrumentation,�and�Procedures),�2009-10.�

o Co-editor�of�the�IEC�62209-2(2010),�first�SAR�standard�for�body-worn�products�(tablets,�phones,�radios).�

o Developed�the�IEC�62630(2010)�technical�report�for�SAR�measurements�of�multi-antenna�handsets.�

o Proposed�and�co-developed,�jointly�with�the�US�Federal�Communications�Commission�Office�of�Engineering�
and�Technology,�the�FCC�KDB�643646�test-reduction�protocol�applicable�to�professional�two-way�radios.�

o Developed�state-of-the-art�antenna�systems�for�multi-band,�MIMO�portable�radios,�and�RFID�arrays.�

o Appointed�Motorola�Solutions�Chief�EME�Scientist�in�2013.�

o IEEE�International�Committee�on�Electromagnetic�Safety�(ICES)�literature�review�coordinator�since�2014.�

o Development�of�the�all-band�(VHF|UHF|7-800MHz|GNSS)�antenna�for�the�first-ever�Motorola�all-band�LMR�
portable�APX8000�radio;�key�IP�for�the�flexible�all-band�antenna�technology�in�the�flagship�APX�NEXT�radio.�

o Co-chair�of�the�Regulatory�Working�Group,�Mobile�&�Wireless�Forum,�2016-2019.�
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o Appointed�to�serve�as�an�Industry�Representative�on�the�US�Food�and�Drug�Administration’s�Technical�
Electronic�Product�Radiation�Safety�Standards�Committee�(TEPRSSC),�from�2016�to�2020.�

o AdCom�member�of�the�IEEE�International�Committee�on�Electromagnetic�Safety�(ICES),�since�2017.�

o Chairman�of�the�Mobile�&�Wireless�Forum�(www.mwfai.org),�since�2018.�

PATENTS�
o Forty-one�granted�US�patents�and�six�pending,�plus�international�grants.�Granted�US�patents:�

US�Patent�5,933,115,�Planar�Antenna�with�Patch�Radiators�for�Wide�Bandwidth�
US�Patent�5,982,335,�Antenna�with�Low�Reluctance�Material�Positioned�to�Influence�Radiation�Pattern�
US�Patent�6,002,368,�Multi-Mode�Pass-Band�Planar�Antenna�
US�Patent�6,121,932,�Microstrip�Antenna�and�Method�of�Forming�Same�(*�divisional)�
US�Patent�6,195,051,�Microstrip�Antenna�and�Method�of�Forming�Same�(*�divisional)�
US�Patent�6,762,723,�Wireless�Communication�Device�Having�Multiband�Antenna�
US�Patent�6,801,164,�Broad�Band�and�Multi-Band�Antennas�
US�Patent�6,867,736,�Multi-Band�Antennas�
US�Patent�7,102,577,�Multi-Antenna�Handheld�Wireless�Communication�Device�
US�Patent�7,123,198,�Electrically�Small�Wideband�Antenna�
US�Patent�7,277,058,�Wireless�Communication�Device�Antenna�for�Improved�Communication�with�a�Satellite�
US�Patent�7,330,155,�Antenna�System�
US�Patent�7,342,543,�Electronic�Device�to�Receive�Radio�Frequency�Signals�
US�Patent�7,388,544,�Antenna�with�a�Split�Radiator�Element�
US�Patent�7,423,598,�Communication�Device�with�a�Wideband�Antenna�
US�Patent�7,642,964,�Low�Profile�Internal�Antenna�
US�Patent�7,928,914,�Multi-Frequency�Conductive-Strip�Antenna�System�
US�Patent�8,587,495,�Multiple-Input�Multiple-Output�(MIMO)�Antenna�System�
US�Patent�8,674,890,�Wideband�and�Multiband�External�Antenna�for�Portable�Transmitters�
US�Patent�8,884,838,�Multi-Band�Subscriber�Antenna�for�Portable�Two-Way�Radios�
US�Patent�9,041,606,�Uninterrupted�Bezel�Antenna�
US�Patent�9,136,588,�System�and�Method�for�Short�UHF�Antenna�with�Floating�Transmission�Line�
US�Patent�9,144,028,�Method�and�Apparatus�for�Uplink�Power�Control�in�a�Wireless�Communication�System�
US�Patent�9,361,494,�System�and�Method�of�Estimating�True�Bearings�of�Radio�Frequency�Identification�(RFID)�Tags�
Associated�with�Items�Located�Directly�Underneath�an�Overhead�Antenna�Array�in�a�Controlled�Area�
US�Patent�9,472,842,�Low-profile,�antenna�structure�for�an�RFID�reader�and�method�of�making�the�antenna�structure�
US�Patent�9,509,060,�Open�Waveguide�Beamforming�Antenna�for�Radio�Frequency�Identification�Reader�
US�Patent�9,515,708,�Context�Aware�Multiple-Input�and�Multiple-Output�Antenna�Systems�and�Methods�
US�Patent�9,711,847,�Apparatus�and�method�for�integrating�a�reduced-sized�antenna�with�an�accessory�connector�
US�Patent�9,755,294,�Accurately�Estimating�True�Bearings�of�Radio�Frequency�Identification�(RFID)�Tags�Associated�
with�Items�in�a�Controlled�Area�
US�Patent�9,847,571,�Compact,�Multi-Port,�MIMO�Antenna�with�High�Port�Isolation�and�Low�Pattern�Correlation�
and�Method�of�Making�Same�
US�Patent�9,887,462,�Antenna�with�Embedded�Wideband�Matching�Substrate�
US�Patent�9,899,879,�Systems�and�Methods�for�Controlling�Wireless�Power�Transfer�
US�Patent�9,979,069,�Wireless�broadband/land�mobile�radio�antenna�system�
US�Patent�10,051,413,�Method�for�exchanging�information�corresponding�to�a�public�safety�incident�
US�Patent�10,111,279,�Converged�communications�device�and�method�of�controlling�the�same�
US�Patent�10,135,139,�Multiband�antenna�system�
US�Patent�10,158,178,�Low�profile,�antenna�array�for�an�RFID�reader�and�method�of�making�same�
US�Patent�10,243,606,�Portable�communications�device�with�tactility�element�
US�Patent�10,374,311,�Antenna�for�a�portable�communication�device�
US�Patent�10,622,843,�System�and�method�for�determining�a�microwave�beam�and�a�power�setting�for�wireless�power�
transfer�within�a�volume�
US�Patent�10,825,328,�Apparatus�for�managing�a�plurality�of�devices�in�a�portable�communication�system�
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